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Abstract 


Geographic Information Systems (GIS) is a computer based system for capturing, storing, checking, integrating, 
manipulating, analysing and displaying spatial data on the Earth. Reservoirs are man-made ecosystem established by 
impounding water of river for storing and supplying water, irrigation, generation of hydro-electric power, flood control, 
and fish production. Fisheries in reservoirs might be affected by productivity, prey/predator abundance, or physical 
features of water and habitat However, modelling of these relationships could be difficult due to the dynamic natures of 
aquatic ecosystems.GIS is an important tool for analysing these multidimensional spatial patterns and evaluating the 
impacts on reservoir fisheries. Some of other applications of GIS in reservoir fisheries are classifying and mapping of 
suitable habitats and potential fishing grounds; monitoring water quality, pollution, fish movement, water level 
fluctuations; mapping fish distribution and water parameters; and change detection and monitoring in shorelines. GIS 
assists fisheries managers and decision-makers to elucidate the issues and makes solutions possible by considering 
numerous spatial components. There is an unlimited potential to use GIS in applications for fisheries management in 
reservoirs. GIS makes significant contributions to ensure the sustainability of fish stocks and sustainable use of water 
resources in reservoirs. GIS has great potential for modelling fish distribution, abundance, habitat, estimating future 
capacity, and evaluation of the useful life of reservoirs. This potential could be improved by increasing the opportunities 


of education, experience and access on available GIS technology and data among fisheries scientists. 
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Introduction 


Geographic Information Systems (GIS), a computer 
system that integrates data, personnel, software, 
hardware, is planned to capably obtain, store, manage, 
analyse, demonstrate and report spatially referenced 
information [1,2]. GIS is shortly described as a computer 
based system for capturing, storing, checking, integrating, 
manipulating, analysing and displaying spatial data on the 
Earth [3]. Currently, GIS is the primary tool to analyse and 
present geo referenced data. Some advantages of GIS have 
been defined by Meaden and Do Chi [4]. Shortly, GIS 
allows to present spatial data in an easily understandable 
way. Also, it allows for the integration of large datasets 
and enabling technologies such as remote sensing. It 
organizes spatial information in a regular format and 
makes easy to produce and manage maps that have been 
created in digital format. Thus, updating, changing, and 
merging of the produced maps could be reproduced in a 
simple way. Maps have been produced by people for 
thousands of years to analyse and demonstrate 
information [3]. Therefore, GIS offers an advantage to 
reproduce maps by updating existing maps. On the other 
hand, GIS is not automatic decision making system 
however it is a tool for querying, analysing and producing 
maps to support the decision making processes. 


Reservoirs are primarily used for water storage, 
irrigation, generation of hydropower, and fish production 
[5]. Reservoirs present high spatial heterogeneity since 
including characteristics of both riverine and lake 
environments [6]. Reservoirs show different vertical and 
horizontal characteristics in terms of physical habitat, 
primary productivity, and fish distribution [6-9]. These 
variations might have impacts on the movement and 
distribution of fish species. Fish distribution in reservoirs 
might also be related with productivity, prey/predator 
abundance, or physical features of water and _ habitat. 
Physical, biological and chemical characteristics of 
reservoirs also affect the population dynamics of fish such 
as growth, spawning, recruitment. In this context, GIS is 
an important tool for analysing these multidimensional 
spatial patterns and assessing the impacts on reservoir 
fisheries. 


The application of GIS in fisheries science has 
commonly augmented since the late 1980s [10]. GIS 
applications in reservoir fisheries have been delayed 
beside other freshwater applications although GIS 
technology has been commonly used in marine 
environments [11]. Moreover, the application of GIS in 
reservoir fisheries assessment has been little attention 
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while there has been widely research on fish habitat 
relations in reservoirs. 


Potential Application of GIS in Reservoir 
Fisheries 


The preliminary key studies on the application of GIS 
in fisheries were published by Meaden GJ, Kapetsky JM 
[12], Simpson JJ [13], Chimova M [14], Isaak DJ [15] and 
Meaden GJ [16]. Meaden and Kapetsky [12] studied the 
use of GIS and remote sensing in inland fisheries and 
aquaculture. Some preliminary analyses were performed 
for reservoir database using both traditional database and 
GIS approaches by Chimova and Nugent [14] and it was 
concluded that the data analysis was only possible by 
using the GIS technology. 


Investigations of GIS application in fisheries 
management in reservoirs are increased by the 
improvement of technology. Applications of GIS in 
fisheries have been realized to focus on marine 
environment, lentic systems, and to evaluate the 
efficiency of GIS in analysing habitat and managing 
complex reservoir environments. Therewithal, there is a 
requirement to progress GIS applications in reservoir 
environments. Major progresses in data collection and 
visualization of three dimensional data, the cooperation 
between governments and agencies, knowledge of the 
characteristics of reservoirs, measurements of data for 
water quality in better ways are required for reservoir 
applications. It is crucial to collect spatial data in GIS 
application in reservoir fisheries. Determination of the 
depth layers and classification of habitats are vital for 
predicting possible fish distribution and fishing areas 
including suitable habitats for fish species and fishing 
activities. Fisheries and fish distribution in reservoirs 
have also been strongly affected by the fluctuations in 
water level. The fluctuations in water level influence the 
population dynamics of fish such as spawning and 
recruitment [17]. Moreover, fisheries activities are 
depending on the interactions between physico-chemical 
parameters and quality of water. Therefore, spatial 
analysis techniques for GIS applications in reservoir 
fisheries should be applied to understand spatial 
relationships of fish species, and the relationships 
between water quality, physico-chemical parameters and 
spatial distribution of fish populations should also be 
modelled by using GIS techniques. However, modelling of 
these relationships might be difficult due to the dynamic 
natures of aquatic ecosystems. To overcome this case, 
other progressing technologies such as remote sensing 
are needed to be integrated with GIS. Thus, it is more 
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possible that predicting primary productivity by 
gathering chlorophyll concentration from remotely 
sensed satellite imageries, estimating nutrient contents 
and other characteristics of aquatic environments by 
integrating geospatial technologies. 


The productivity of a reservoir is affected by biotic 
(food-web, population) and a biotic factor (spatial 
location, climate, and hydrology). Manipulations in these 
factors can alter the natural carrying capacity and the 
fishery productivity from a reservoir. GIS was used to 
demonstrate relationship between fishery yield and 
environmental parameters by _ integrating fishing 
intensity, amount of landing, yield data of fisheries, 
limnological data (conductivity, chlorophyll) for nine 
tropical reservoirs in Sri Lanka by De Silva, et al. [18]. 
Ozen and Noble [19] reported that a biotic factors such as 
temperature, wind action, hydrological conditions could 
also be responsible for variation in the recruitment. 
Authors also pointed out that high water levels increased 
the recruitment. Some of other applications of GIS in 
reservoir fisheries are classifying and mapping of suitable 
habitats and potential fishing grounds; monitoring water 
quality, pollution, fish movement and migration, water 
level fluctuations; mapping fish distribution and water 
parameters and change detection and monitoring in 
shorelines [20-29]. 


Fisheries management has_ various _ spatial 
mechanisms such as migration and movement of fish 
populations, classification of habitat and fishing areas in 
addition to several serious subjects like environmental 
degradation and habitat loss have spatial dimensions. 
Consequently, decision makers, scientists and managers 
of fisheries and aquatic resources are required to deal 
with the issue of complexity. Within this context, GIS 
assists to elucidate the issues and makes solutions 
possible by considering numerous spatial components. So, 
GIS has great potential for fisheries management in 
reservoirs. Moreover, GIS is an increasingly used tool in 


fisheries researches and _ fisheries management 
applications for visualizing marine spatial data [30] and 
marine biodiversity [31], mainly in reservoir 


environments [11]. 


Successful and effective management of reservoir 
fisheries is essential for protecting the natural ecosystem 
and ensuring the sustainability of fish stock. GIS supports 
and offers information to resource managers, decision- 
makers and fisheries managers. Therefore, it allows for 
combining and analysing multiple layers of geospatial 
data containing measurements from the environment. 
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Future of GIS Applications in Reservoir 
Fisheries 


For future studies, the human impacts on the 
dynamics of reservoir and fish population should be 
assessed by using GIS for the management of reservoir 
fisheries. In addition, the interspecific or intraspecific 
interactions such as prey/predator competition should be 
analysed besides relationships between the environment 
and fish species. Also, estimating population size, relative 
abundance, presence or absence of fish species, and 
determining suitable habitats for fish populations are 
imperative applications for better understanding of the 
interactions in the dynamics of reservoirs. Consequently, 
there is a continuous need for the utilization of GIS to 
identify the location of preferred habitats, to 
identification of essential fish habitats, to estimate the 
effects of terrestrial land uses on aquatic fish habitat and 
water quality, to calculate area of different habitats at 
different water levels, to evaluate biodiversity, to 
determine sport/commercial fishing zones with respect 
to aquatic fauna and flora, and to monitor animal 
movements. 


In conclusion, there is an unlimited potential to use 
GIS in applications for reservoir fisheries management. 
GIS makes significant contributions to ensure the 
sustainability of fish stocks and sustainable use of water 
resources in reservoirs. GIS has great potential for 
modelling fish distribution, abundance, habitat, 
estimating future capacity, and evaluation of the 
functional life of reservoirs. This potential could be 
improved by increasing the opportunities of education, 
experience and access on available GIS technology and 
data among fisheries scientists. 
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